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HOST known world-v^/ide for its high quality metallurgi- 
cal products, has been involved with the production of 
tantalum since 1949. 

Since this time HOST has developed into one of the most 
important and experienced producers of tantalum in the 

world. 

The development of the pastyears has shown that a sound 
raw material policy is the most important pre-condition for a 
tantalum production. 

Therefore from the beginning HCST attached great impor- 
tance to perform the tantalum extraction process in its own 
works starting from the raw material. 

HCSr therefore has designed and built extraction and 
separation plants for tantalum/niobium which permit great 
flexibility in operation by using wet chemical extraction or 
chlorination techniques. 

This flexibility of operation permits the use of high grade 
tantalum ores such as tantalite and microlite with tantalum 
contents up to 70% as well as columbite and low grade 
by-products from other processes such as tin slags. 

Besides HCST provides two ways to assure the supply of 

tantalum: 

First, by developing new processes for recovering tantalum 
ores with lower and lower Ta-contents and secondly by 
developing Ta-powders for the capacitor industry with 
higher and higher capacitance thus insuring better utiliza- 
tion of the tantalum still available. (Powder type PL-18000 R 
today represents vyorid-wide the powder with the highest 
yield of capacitance) 

The rese^ch and development department of HCST is 
working very intensively in this field today. 

The processes which are common practice at HCST 
are based on the application of the following HCST 
patents and the following pending patents: 

DE-PS 2133104 / 
DE-PS 25171801/ 
DE-PS 2537354 
DE-PS 2610224 

DE-OS 2733193 
DE-OS 30052G7 
DE-OS 3113335 
DE-OS 3130392 

or of the coiresponding foreign patents. 
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This catalogue deals with the tantalum and niobium pro- 
ducts offered by HCST Special importance is being 
attached to the powder grades used for the production of 
tantalum capacitors. 



The foilowing items are included in our list of tantalum 
"Capacitor Grade" products: 

1 . Tantalum powder - "Capacitor Grade" 

Series PL: Powders of high to highest capacitance 
for medium worl<ing voltage. 

Series 600: Powders of high purity of low to high 
capacitance for high to highest working 
voltage. 

2. Sintered tantalum anodes for electrolytic capacitors. 

3. Niobium powder "Capacitor Grade" (on request). 



Tantalum 
and 
Niobium 
Products 
by HCST 



Capacitor 
Grades 



other tantalum and niotHum products manufactured by 
f/CST include; 

5. Tantalum metal "Metallurgical Grade". 

5.1 Tantalum metal powd^ for powder metallurgy. 

5.2 Tarrt^um metal powder and pellets for melting. 

5.3 Tantalum scrap. 

6. Tantalum for special purposes. 

6. 1 Tantalum powder "Spraying G rade". 

6.2 Tantalum powder "Sub-Micron-Powder" 
(on request). 

6.3 Tantalum powder with especially high purity for 
scientific purpose. 

7. Tantalum electron beam melted ingots. 

8. Tantalum carbide, niobium carbide, tantalum-niobium 
carbide and tantalum-bearing triple and tetra carbides 
for the cemented carbide industry. 

9. Tantalum oxide, niobium oxide and tantalum-niobium 
oxide chemical pure and of highest purity for the opti- 
cal and ceramic industry. This includes the application 
for ceramic capacitors also. 

10. Tantalum chloride, niobium chloride for surface coat- 
ings and other applications. 

11. Potassium tantalum fluoride. 

Should you be interested in these products, please ask for 
f u rther informations. 



Metallurgical 
Grades 
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Tantalum Powder Capacitor Grade 
Grade PL-8000 

PL-80O0 represents the powder with the lowest yield of 
capacitance per gram and the highest working voltage in 
the PL'Series. It has a good flowability and permits pressed 
densities down to 5.0 g/cm^, PL-8000 is recommended 
especially for the production of mediunn voltage 35 V capa- 
citors. 

Recommended conditions for processing 

Sintering temperature: 1 600 - 1 850''C 
Sintering time; 15-30 minutes 

Pressed density: 



PL-8000 



Yield of capacitance: 
Working voltage: 



5,0 - 6,0 g/cm3 
can also be pressed 
vwthout binder 

5000 - 8000 |jFV/g (Wettest) 
up to 35 V 



Pressed Densities: PL-1 2000: 4,5 g/cwfi 
PL-1 0000: 4.5 g/cm^ 
PL- 8000; 5,5 g/cm3 




' 1800 



Sintering Temperature p C] 
[Sintering Time 30 min.] 



Typical Electrical Characteristics 



Grade 



Sintering VBD DCL 
Temperature 

£C) (V) fnA/uR/^ 



PL'8000 8000 47500 1600 180 0.4 

PL-8000 6800 44000 1700 200 0 30 

PL-8000 5500 38500 1800 220 o!2 

Anode weight: 0,4 g, Pressed density: 5,5 g/cms 
Sintering time: 30 min. Formation voltage: 100 V 



Series 600 (900) 

660, 690-E, 690-S and 900-HC are the so-called "electron 
beam melted" powders. Their low contamination with 
impurrties provides a high reliability at the highest working 
voltages. 

The powders of this series are showing the following prop- 
erties which are important for processing: 

1 . They can be pressed without binder 

2. They show an excellent flowability 

3. The high strength of the agglomerates guarantees that 
the excess powder does not show any significant 
change in processing. 

All the characteristics, such as capacitance per gram, 
capacitance per volume of the two powder series, are 
shown on the following tables. 

In the attached data sheets you will find further particulars 
of the powders discussed. 



Capacitance per Gram 



\uFV/g 
Type\ 


1000 

■1 


5000 
i 


10000 

1 


15000 

1 


20000 

1 


PL-18000R 












PL-12000 






irsi^if Si-Mi 






PL-10000 




Em 








PL-8000 












900-HC 
690-S 
690-E 
660 





Capacitance per Volume 

Type 



^1 




r 
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A considerable amount of highly skilled anaiytical effort is 
employed to ensure consistently high quality in our tan- 
talum products. This applies even to the starting materials 
such as the ores and the chemicals used to process them. 

Every step in the processing is carefuily controlled, espe- 
cially in the stages liable to have influence on the electrical, 
physical and chemical properties of the final product 

Among the methods we use are: 

Determination of Metallic Contamtnations 



Emission 
spectroscopy 
Spectrophotometry 
X-i'ay fluorescence 
analysis 

Atom absorption 



(3,5mRSV,Plan- 
gitterspectrograph) 
(Spectronic 88, Bausch & Lomb) 
(Philips PW1450/PW 1410) 

O^erkin-ElmerSOS) 



Plasma Spectrometer (DC-Argon Rasma Echelle Spectro- 
meter Spectrometries' Plasma Spectraspan lil) 



Quality 
Control 
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Physica! Properties 

Scott density 
Average particle size 

Screen distribution 
Row properties 

Particle size 
distribution 



(Scott, ASTM;B 329 -76) 

(Rsher Sub-Sieve Sizer, 

ASTM:B330-82} 

(DIN or ASTM: 8 214 - 76, E 11) 

(Hall-Row-Index, 

ASTM: B 213- 77) 

(Sedimentation: WAB, 

ASTM; B 430 -79) 

Roller Analyzer. ASTM: 293 ~ 76) 



In addition these are several methods for determining 
further physical properties by means of 



Scanning Electron 
Microscope 
Mercury Porosimetry 
and BET method 
specific surface 
Sedigraph 



(Jeol JSM-T1 00, JSM-35 C) 
(DIN 66132) 



(SOOOD.MIcromeritics) 




Test Ctmditions (Wet Test) 





270 V 


200 V 


100V{70V) 


Formation conditions : 


biectrolyte 


0,01 Wt-%H3P04 


0,01 wt-%H3P04 


0,01 Wt-%H3P04 


Temperature 


90±2X 


90±2°C 


90 ±2^0 


Formation voltage 


270 V 


200 V 


100 V (70 V) 


Final voltage held for 


1 20 min 


120 min 


1 20 min 


Formation Current 


35 mA/g 
(0-200 V) 
12 mA/g 
(201 -270 V) 


35 mA/g 


35 mA/g 


MeasurementconditionsfbrcapacftanceandESR fatter washinn and rfn/inni 


fclectrolyte 


10wt-%H3PO4 


10wt-%H3PO4 


10wt-%H3PO4 


Temperature 


23+2°C 


23±2''C 


23±2*'C 


D,C. Bias 


2,0 V 


2,0 V 


2,0V 


AC. Signal 


0,5 V 


0.5 V 


0.5 V 


Frequency 


120cps 


120 cps 


120 cps 


Measurement conditions for leakage current 


Electrolyte 


10v^-%H3P04 


10wt-%H3pO4 


10Wt-%H3PO4 


Temperature 


23±2°C 


23±2°C 


23±2'»C 


Voltage 


240 V 


140V 


70 V (47 V) 


Charging time 


2 min 


2 min 


2 min 


Measurement conditions for dissipation factor (after washing and drvinal 


Electrolyte 


10wt-%H3PO4 


10wt-%H3PO4 


10wt-%H3pO4 


Temperature 


23±2''C 


23±2X 


23±2°C 


D.C.Bias 


2,0 V 


2,0 V 


2,0 V 


A.C. Signal 


0,5 V 


0,5 V 


0,5V 


Frequency 


120 cps 


120 cps 


120 cps 


Measurement conditions for brealcdown voitaae 


tiectrolyte 


1Wt-%H3P04 


1 Wt-%H3P04 


1 Wt-%H3P04 


Temperature 


90±2^C 


90±2°C 


90±2'>C 


Current 


35 mA/g 


35 mA/g 


35 mA/g 



Othertesting cx)ndttions can be applied according to customers requirements 
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Tantalum Powder Capacitor Grade 
Grade PL-8000 

PL-8000 represents the powder with the lowest yield of 
capacitance per grann and the highest working voltage in 
the PL-serfes. ft has a good flowability and permits pressed 
densities down to 5.0 g/cms, PL-8000 is recommended 
especially forthe production of medium voltage 35 V capa- 
citors. 

Recommended conditions for processing 

Sintering temperature: 1 600 - 1850°C 



PL-8000 



Sintering time: 
Pressed density: 



Yield of capacitance: 
Working voltage: 



15 -30 minutes 
5,0-6,0g/cm3 
can also be pressed 
vwthout binder 

5000 - 8000 pFV/g (Wet test) 
up to 35 V 



Typical Capacitance 



12000- 



Pressed Densities: PL-1 2000: 4,5 g/cm^ 
PL-1 0000: 4.5 g/cm3 
PL- 8000: 5.5 g/cm3 

PL'12000 




■ 1800 



Sintering Temperature [° C] 
[Sintering Time 30 minj 



Typical Electrical Characteristics 



MFV/g 



mfv/ 



Sintering VBD DCL 
Temperature 



PL-8000 8000 47500 1600 180 0 4 

PL-8000 6800 44000 1700 200 030 

PL-8000 5500 38500 1800 220 o!2 

Anode weight: 0,4 g. Pressed density: 5,5 g/cms 
Sintering time: 30 min. Formation voltage: 100 V 



PL-8000 



Typical Chemical Analysis 

Elements H N 0 C Fe Nb Si Ti W Mo 
ppm 10 75 2000 75 50 50 50 10 20 20 

Typical Physical Characteristics 

Scott Density (according to ASTM No. B 329-76) 

g/in3: 30 -40 

g/cm3; 1,8- 2,4 

Fisher Sub-Sieve Size (according to ASTM No. B 330-82) 
|jm:4,0-5,5 

Screen Distribution (according to ASTM No. B 21 4-76, Ell) 



-l-200mesli -200+325 mesli 



-325 mesli 



20-50% 



10-30% 



40-60% 




Scanning electron micrograph 
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Tantalum Powder Capacitor Grade 
Grade PL-10000 

PL-10000 was the first powder with a yield of capacitance 
of more than 10000 ijFV/g. Its excellent physical properties 
permit pressed densities down to 4.0 g/cm^, PL-10000 is 
recommended for the production of capacitors upto35 V. 

Recommended conditions for processing 

Sintering temperature; 1 600-1 750°C 
Sintering time: 15 -30 minutes 



^ 



Pressed density: 



Yield of capacitance: 
Working voltage: 



Typical Capacitance 

12000 



4,0-5,0g/cm3 
can also be pressed 
without binder 

7500-10000 pFV/g (Wettest) 
up to 35 V 



10000— 



Densities: PL- 1 2000: 4,5 g/cm^ 
PL-10000: 4.5 g/cm^ 
PL- 8000: 5,5 g/om3 




Typical Electrical Characteristics 



Sintering Temperature [° C] 
[Sintering Time 30 min.] 



Sintering VBD DCL 
Grade pFV/g [jFV/ Temperature 

cm^ (OQ (V) (nA/uFV) 

PL-10000 10000 49000 1600 170 0 5 
PL-10000 9100 47000 1650 180 0 4 
PL-10000 8200 45000 1700 190 0^3 

Anode weight: 0,4 g, Pressed density: 4,5 g/cm^ 
Sintering time: 30 min. Formation voltage: 100 V 



Typical Chemical Analysis 

Elements H N 0 C Fe Nb Si Ti W Mo 
ppm 10 75 2400 75 50 50 50 10 20 20 

Typical Physical Characteristics 

Scott Density (according to ASTM No. B 329-76) 

g/in3 : 20 -35 
g/cm3 : 1,2- 2.1 

Fisher Sub-Sieve Size (according to ASTM No. B 330-82) 

jjm:2,5-4,5 

Screen Distribution (accordlnato ASTM No. B 214-76, E 11) 
+200 mesh -200+325 mesh -325mesii 
10-30% 10-30% 40-60% 




PL-1 0000 Scar ning electron micrograph 
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Tantalum Powder Capacitor Grade 
Grade PL-1 2000 

PL-1 2000 today represents the powder with the highest 
yield of capacitance at normal sinterconditions of minimum 
1600 °C. 30 min (12000 pFV/g). Its high green strength 
also permits pressed densities of 4,0 - 5,0 g/cms. PL- 
1 2000 corresponds to the data of PL-1 0000 as to its 
processing qualities. 

Recommended conditions for processing 

Sintering temperature: 1 600 - 1 ZSO^C 



PM2QQ0 



Sintering time; 
Pressed density: 



Yield of capacitance; 
Worldng voltage 



15 -30 minutes 
4,0-5,0g/cm3 
can be pressed 
without binder 

9000 - 12000 Mf=V/g (Wettest) 
upto35V 



Typical Capacitance 

-= 12000- 



Pressed Densities: PL-1 2000: 4,5 g/cm^ 
PL-1 0000: 4,5 g/cm3 
PL- 8000: 5,5 g/cm^ 




1600 



Typical Electrical Characteristics 

Sintering VBD DCL 
Grade pFV/g pFV/ Temperature 

cm3 (°C) (V) (nA/uFV) 

PL-12000 12000 58000 1600 160 0 5 

PL-12000 10700 53500 1650 170 0,35 

PL--12000 9800 50000 1700 180 0 25 



Sintering Temperature [° C] 
[Sintering Time 30 min,] 



Anode weight: 0.4 g, Pressed density: 4.5 g/cm^ 
Sintering time; 30 min. Fol-mation voltage: 1 00 V 



PL-12000 



Typical Chemical Analysis 

Elements H N 0 C Fe Nb Si Ti W Mo 
ppm 10 200 2700 10050 50 50 10 20 20 

Typical Physical Characteristics 

Scott Density (according to ASTM: B 329-76) 
g/in3 : 1 5 - 25 
g/cm^: 0,9- 1,5 

Fisher Sub-Sieve Size {according to ASTM No. B 330-82) 
[jm: 2,0 - 3,5 

Screen Distribution (according to ASTM: B 214-76, E 11) 



+200 mesh 



-200+325 mesh 



-325 mesh 



10-30% 



40-60% 
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PL-12000 



Scanning electron microgisph 
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Tantalum Powder Capacitor Grade 
Grade PL-18000R 

PL-18000 R is a consistent improvement over PL-18000 
with regard to better physical properties like flowability and 
green strength at low pressed density. 
Further on it can be characterized by an outstanding low 
level of oxygen which has to be related to the high capaci- 
tance of this powder. 

Because of the improved stability of PL-18000 R particles 
preparation of pellets is possible at a green density of 
4,5 g/cm3. 

Recommended conditions for processing 

Sintering temperature: 1 550-1 700 
Sintering time: 5 -20 minutes 

Pressed density: 

Yield of capacitance 

Working voltage; 



PL-18000 R 



4,5-5,5 g/cms 
can be pressed without binder 
13000-18000 pFV/g 
(wettest) 
up to 25 V 



Typical Capacitance 

20000- 



16000— 



Pressed Densities: PL-1 8000 Rl . r- , , 
PL-12000 J 4.5 9/cm3 



PL-18000 R 




PL-12000 



Sintering Temperature [°C 
[Sintering time 20 min 



Typical Electrical Characteristics 



Grade 



|jFV/ 



Sintering VBD DCL 
Temperature 

(°C) (V) (nA/gFV) 



PL-1 8000 R 18000 90000 1550 120 0,3 

PL-18000 R 1 5000 95000 1 600 1 30 0 3 

PL-1 8000 R 12000 77500 1650 140 0,2 

Anode weight: 0,2 g. Pressed density: 4,5 g/cma 
Sinterlno time: 90 min Fnrmatinn vnltanp- 70V 



PL'WOQQR 



Typical Chemical Analysis 

Ele ments NO C Fe Nb Si Ti W Mo 
ppm 200 1700 90 60 50 50 10 20 20 

Typical Physical Characteristics 

Scott Density (according to ASTM: B 329-76) 

g/in3 : 15-20 
g/cm3: 0,9-1,3 

Rsher Sub-Sieve Size (according to ASTM: B 330-82) 
jjm : 0,9-1 ,8 

Screen Distribution (according to ASTM: B 214-76. E11 
100%-45mesh 




PL-18000R Scanning electron micrograph 
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Ta ntalum Powder Capacitor Grade 
Grade PL-22 000 

PL-22000 combines ail the qualities of the PL-series with 
the highest yield of capacitance presently available in the 

market. 

Its remarkably high yield of capacitance per unit volume 
should allow a further miniturization of capacitors under 
fixed conditions. 



Recommended conditions for processing 



PL-22000 



Sintering temperature: 
Sintering time: 
R-essed density: 

Yield of capacitance: 

Working voltage: 



Typical Capadtanoe 



1500-1700^0 
5-20 minutes 
4.5-5.5 g/cm3 

can be pressed without binder 
15000-22000 |jFV/g 
(wettest) 
upto25V 



16000- 



Pressed Densities: PL-22000 "1 . = 

PL-18000RJ 4,5g/cms 



PL 22000 




1600 



Sintering Temperature pC] 
[Sintering Time 20 min] 



Typical Electrical Characteristics 



Grade pFV/g 



Sintering VBD DCL 
Temperature 

(^) (V) (nA/uFV) 



PL-22000 22000 110000 1550 120 0 3 

PL-22000 17000 95000 1600 130 03 

PL-22000 13000 77500 1650 140 0,2 

Anode weight: 0.2 g. Pressed density: 4,5 g/cm3 



PL-22000 



Typical Chemical Analysis 

Elements NO C Fe Nb Si Ti W Mo 
ppm 200 2000 100 60 50 50 10 20 20 

Typical Physical Characteristics 

Scott Density (according to ASTM: B 329-76) 

g/in3 : 15-20 ' 
g/cm3: 0,9-1,3 

Fisher Sub-Sieve Size (according to ASTM: B 330-82) 
pm : 0,9-1 ,3 

Screen Distribution (according to ASTM: B 21 4-76. E 1 1 
100%-45 mesh ' 




Scanning electron micrograph 
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Tantalum Powder Capacitor Grade 
Grade 680 

The application of grade 660 is in me high to highest work- 
ing voltage area. 

Because of the purity (EB-melting), this powder is very 
important for the production of capacitors with high reliabi- 
lity (MIL-Spec. No. C 39003) 

Recommended conditions for fMrocessing 

Sintering temperature: 1 850-2000'*C 
Sintering time: 30-40 minutes 

Pressed density: 7,5-9,5 g/cm^ 
Yield of capacitance: 1 900-2400 pFV/g 
Working voltage: 50 V 



Typical Capacitance 




1600 1700 1800 1900 2000 

Sintering Temperature C] 
[Sintering Time 30 min.] 



Typical Electrical ctiaracterlstics 

Sintering VBD DCL 
Grade |jFV/g pFV/ Temperature 

cm^ C^C) (V) (nA/uFV) 

660 2350 21800 1850 230 0,50 

660 2000 19500 2000 250 0,30 

Anode weight: 4,0 g, Pressed density: 8.5g/cm3 
Sintering time; 30 min. Formation voltaae; 200V 



Typical Chem ical Analysis 

Elements H N 0 C Fe Nb Si Ti W Mo 
ppm 10 35 1300 30 20 35 10 5 10 10 

Typical Physical Characteristics 

Scott Density (according to ASTM Ng B 329-76) 

g/in3 : 85 -100 
g/cm^: 5,2- 6,1 

Fisher Sub-Sieve Size (according to ASTM No. B 330-82) 
pm : 8,0- 10,0 

Screen Distribution (according to ASTM No. B 214-76, E 1 1) 
+200 mesh -200+325 mesh -325 mesh 
10-20% 10-20% 50-80% 
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Tantalum Powder Capacitor Grade 
Grade 690'E 

690-E is an improved EB-melted high capacitive powder. 
Its outstanding physical properties are: formabiiity without 
binder, very good green strength and good fbwability. 

Recommended conditions for processing 



690-E 



Sintering temperature: 
Sintering time; 

Pressed density: 
Yield of capacitance: 
WorWng voltage: 



1 600-1 950°C 

1 5-40 minutes, 

can be pressed without binder 

6,5-7,5 g/cm3 

3000-5000 pFV/g 

up to 50 V 



Typical Capacitance 









Pressed Densities; 690-E: 6,5 g/cm^ 


5000 — 






660 :8.5g/cm3 








^^^^^ 690-E 


4000 — 








3000— 






660 ^^^^^1. 
























2000 — 


















1 1 i 1 1 



Sintering Temperabjre [° C] 
[Sintering Time 30 min.] 



Tyi^cal Electricai Characteristics 

Grade 



690-E 
690-E 



Sintering VBD DCL 
[F'J/q pFV/ Temperature 

cm3 (°C) {V) (nA/uFV) 



4650 33400 1650 
3750 32000 1850 



190 0.4 
240 0,3 



Anode weight: 1 ,0 g, Pressed density: 7,0 g/cm^ 
Sintering time; 30 min, Formation voltage: 200 V 
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Tantalum Powder Capacitor Grade 
Grade 690-S 

690-S is a newly developed EB-melted high capacitance 
powder with all the physical properties of 690-E, such as 
excellent pressing characteristics without binder, good 
green strength and good f lowabillty. 



Recommended conditions for processing 



690-S 



Sintering temperature: 1600-1850°C 
Sintering time: 30-40 minutes 

Pressed density: 



Yield of capacitance: 
Working voltage: 



6.5-7,5 g/cm3 

can be pressed without binder 
4500-6000 pi^/g 
35 V and over 



Typical Capacitance 



Densities: 690-S 1 « c „in^& 
690-E 




1900 



Sintering Temperature [°C] 
[Sintering Time 30 min.] 



Typical Electrical Characteristics 

Sintering VBD DCL 
Grade pFV/g pFV/ Temperature 
cm3 (°C) (V) (nA/pFV) 



690-S 
690-S 



5650 49000 1650 
4250 41000 1850 



190 0.4 
240 0,3 



Anode weight: 1,0 g, Pressed density: 7,0 g/cms 
Sintering time: 30 mIn, Formation vdtage: 200 V 



690-S 



Typical Chemical Analysis 

Elements H N O C Fe Nb Si Ti W Mo 
ppm " 10 35 1700 40 25 35 10 5 10 10 

Typical Physical Characteristics 

Scott Density (according to ASTM: B 329-76) 

g/ins ;60 -75 
g/cm3: 3,6-4,6 

Fisher Sub-Sieve Size (according to ASTM: B 330-82) 
pm : 4-9 

Screen Distribution (according to ASTM: B 214-76, E 11) 
+200 mesh —200-325 mesh -325 mesh 




Scanning electron micrograph 
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Tantalum Powder Capacitor Grade 
Grade 900-HC 

900-HC represents a new class of EB-melted high capa- 
citance powders. The capacitance increase connpared to 
grade 690-E is about 25% at 1 700°C sintering temperature. 

The appiication of 900-HC is in the high working voltage 
area. 

Recommended conditions for processing 

Sintering temperature: 1600-1850°C 
Sintering time: 20-40 minutes 

Pressed density: 6,5-7,5 g/cm3 

can be pressed without binder 
Yield of capacitance: 4500-7000 pFV/g 
Working voltage: 35 V and over 



Typical Capacitance 



900-HC 



Pressed Densities: 900-HClcc , , 
690-E p.5g/cm3 



800-HC 




1600 1700 1800 



Sintering Temperature [°C] 
[Sintering Time 30 min.] 



Typical Electrical Characteristics 

Sintering VBD DCL 
Grade pFV/g pFV/ Temperature 

cm3 eo (V) (nA/pFV) 

900-HC 6100 50000 1700 210 04 

900-HC 4900 44000 1800 225 03 



Anode weight: 1,0 g, Pressed density: 6.5 g/cms 
Sintering time: 30 min, Formation voltage: 200 V 



Tyr^cal Chemical Analysis 

Elements H N 0 C Fe Nb Si Ti W Mo 
ppm 10 50 2000 40 35 35 10 5 10 10 

Typical Physical Characteristics 

Scott De nsity (according to ASTM; B 329-76) 

g/in3 '-.55 -70 
g/cm3: 3,3-4,3 

Fisher Sub-Sieve Size (accoriding to ASTIVI: B 330-82) 
ijm : 4-7 

Saeen Distribution (according to ASTM: B 214-76, E 11) 
-40 mesh -325 mesli 
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Tantalum Powder Capacitor Grade 
Special Grade 

Special Grade is an EB-meited high capacitance powder 
with smaller temperature-capacitance-coefficient com- 
pared to grade 690-E. 

Theoutslanding physical propertiessuch as goodflowability 
and high pellet green strength are almost identical to grade 
690-E. 

Recommended conditions for processing 

Sintering temperature: 1600-1950°C 
Sintering time: 1 5-40 minutes 

Pressed density: 



Yield of capacitance: 
Working voltage: 



6,5-7,5 g/cnn3 

can be pressed without binder 
3000-5000 pFV/g 
35 V and over 



Typical Capacttance 



6000- 



3000- 



Pressed Densities: Spec. Grade I - c 

690-E }6,5g/cm3 



Special Grade 




2000 



Sintering Temperature [°C] 
[Sintering Time 30 min.] 



I 



Typical Electrical Characteristics 

Sintering VBD DCL 
Grade pFV/g pFV/ Temperature 

cm3 _£C) (V) (nA/pFV) 



Spec Grade 4600 33000 1650 
Spec. Grade 3850 32500 1850 



195 0.4 
245 0,3 



Anode weight: 1,0 g, Pressed density: 7,0 g/cm^ 
5;intprinn timp- ."Vl min Fnimatinn vnitaae: 900 V 
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Hermann C. Starck Berlin have been supplying sintered 
anodes for wet and dry capacitors since 1969. 

Years of experience in producing capacitor grade tantalum 
powder also enables us to produce higti quality sintered 
anodes. The aim of our anode production is to support 
existing production of our customers and not to compete 
with our customers. 

In view of the enormous variety of types, data sheets for the 
individual anode types are not available. 
We are generally prepared to meet anode specifications 
within the following data. 



Sintered 
Tantalum 
Anodes 



Anode form: 
Anode diameter: 
Anode length: 
Wire diameter: 
Wire length: 



Wire iead; 
Capacitance: 
Formation voltage; 



cylindrical, rectangular 
1,0 -10,0 mm 
0,5 -20 mm 
0,25 - 0,8 mm 
10-22 mm 
(Standard figures: 10 
20 mm) 

central, asymmetric 
0,006- 680 mF 
up to 270 V 




Tantalum Metat 
Metallurgical Grade Powder 

Scope: This specification covers the requirement for 
tantalum powder used for powder metallurgy. 

Physical Analysis 

Grain size: 100%-70mesh 
Scott Density: 60-100 g/inchs 

(according to ASTM: B 329-76) 
Fisher Sub-Sieve Size: 6-16 pm 
(according to ASTM; B 330-76) 

Chemical Analysis (max values in ppm): 



H 


C 


N 


0 


AL 


Si 


100 


200 


200 


2000 


50 


200 


Cb 


w 


Mo 


Fe 


Cr 


Ni 


200 


200 


200 


200 


50 


50 



Powder out of this grade can be used for tantalum mill 
products. 

Especially in case of wire used In leads for tantalum 
capacitors and component parts, properties like resistance 
to gram growth during high temperature sintering and low 
leakage current are required. 

There are two starting materials commonly used for mil! 
products: electron beam-/arc-melted ingots or pressed 
and sintered powder bars. 

In case powder is used the powder has to bear all the 
characteristics of the final product 

Metallurgical grade powder by HCST is recommended 

for this purpose. 

Regarding the specification we are prepared to meet 
customers' requirements. 



Metallur- 
gical 
Grade 
Powder 



1 inch 



1cm 



m ■ 



Tantalum Metal 
Metallurgical Grade Compacts 

Scope; This specification covers the requirement for 
tantalum to produce high-quality alloys by vacuum 
melting. 

I. High Purity Grade - min. 99,8% Ta 

H C N 0 A! Si S Ti 
10 300 150 600 50 100 20 30 

Fe Se Cb Ag Sn Sb Tr Pb J 

150 10 200 10 10 5 10 10 5 

II. Special Grade - min. 99.7%Ta 

H C N O A! Si S Ti 
10 500 300 1500 50 200 20 30 

Fe Se Cb Aq Sn Sb Te Pb Bi 
150 10 200 10 10 5 10 10 5 

Size 

High purity grade (99.8% Ta) and 

Special grade (99,7% Ta) are available in tablets 



Dimensions for Tablets 

Diameter 5-1 0 mm (0,2"-0,4") 
Length 5-1 0 mm (O,2"-O.4'0 

Diameter 40 mm (1.57") 
Length 10-1 5 mm {0.4"-0,6") 

Packaging 

The standard package is 
100 lbs per drum 



Metallur- 
gical 
Grade 
Compacts 



Theiechnical informaJion of this 
data sheet represents ourpresem 
kr]owl9dge. It does nof form 
part of s ny safes contracts 
as guaranteed properties of the 
delivered material. Our delivery and 
sales conditions applvto all 
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